



















7KH GHYHORSPHQW RI LQIRUPDWLRQ DQG WHOHFRPPXQLFD
WLRQ WHFKQRORJLHV DSDUW IURP DFFHOHUDWLQJ WKH LQIRUPDWLRQ
ÁRZV LQFUHDVLQJ HIÀFLHQF\ RQ WKH PDUNHW DQG RWKHU EXVL
QHVVFKDQJHVUHVXOWVDOVRLQWKHUHGXFWLRQRIWKHQXPEHURI
HPSOR\HHVLQFRPSDQLHV:LWKWKHDSSOLFDWLRQRIQHZLQIRU
PDWLRQ DQG WHOHFRPPXQLFDWLRQ WHFKQRORJLHV HYHQ FRPSD
QLHVZLWKDVLQJOHHPSOR\HHLQFHUWDLQDFWLYLWLHVSXEOLVKLQJ
FRXQVHOOLQJ WRXULVP HWF FDQ VXFFHVVIXOO\ FRPSHWH ZLWK





$OWKRXJK LQIRUPDWLRQ WUDQVSRUW GXH WR WKH PHQWLRQHG
WHFKQRORJLHVKDVEHFRPHWRDODUJHH[WHQWYLUWXDOWKHWUDQV
SRUW RI SHRSOH DQG FDUJR FRQWLQXHV WR RSHUDWH LQ D WKUHH









































7KH UHDVRQV IRU WKH QHFHVVLW\ RI RSWLPLVLQJ WKH
WUDQVSRUWDUHEHFRPLQJPRUHDQGPRUHHPSKDVLVHG
7KHRSWLPLVDWLRQRIURDGWUDQVSRUWDVSDUWRIORJLVWLF
RSHUDWLRQV DQG DFWLYLWLHV LV WRSLFDO IRU VHYHUDO UHD-
VRQVDQGÀUVWRIDOOEHFDXVHRI

















5DWLRQDOLVDWLRQ RI WUDQVSRUW GRHV QRW UHVXOW RQO\
LQPHDVXUDEOHVDYLQJVWKDWDUHH[SUHVVHGE\SK\VLFDO
LQGLFDWRUV LQ WUDQVSRUW EXW LQÁXHQFHV DOVR WKH HFR-
QRPLFVXEMHFWVWKURXJKVWDQGDUGLVDWLRQRISDFNDJLQJ
DSSOLFDWLRQRIFDUJRKDQGOLQJ WHFKQRORJLHV WUDQVSRUW
PHDQV LQIUDVWUXFWXUH HWF 7KH HVVHQWLDO WKLQJ LQ DOO
WKLV LV WKDW WKH WUDQVSRUW HIIHFWV DUH DFKLHYHG RQO\
WKURXJK WUDQVSRUW SURFHVV SHUIRUPDQFH LH E\ WHFK-
QRORJ\ LPSOHPHQWDWLRQ DQG WKH IDFW WKDW WKH WUDIÀF
LQFUHDVH RQ WKH URDGV UHTXLUHV JUHDWHU VXSHUYLVLRQ

































7KLVPHDQV WKDW WKH ORJLVWLF WDVN LQ WKH WUDQVSRUW
SURFHVV LV GLYHUVH ,W HQFRPSDVVHV DOO WKH DFWLYLWLHV
WKDWLQÁXHQFHWKHSURGXFWLRQUDQJLQJWRWKRVHWKDWDUH
UHODWHGWRWKHFXVWRPHUGHOLYHU\





































7KH WKHRUHWLFDO DVVXPSWLRQ RI WKH PRGHO LV WKH
FKDQJHIURPRQHIRUPRIRUJDQLVDWLRQWRDQRWKHUGXH
WRWKHWHFKQRORJLFDOFKDQJHVDQGWKHFDSLWDOWUDQVIHU
,I WLPH SHULRG W ZKLFK GHVLJQDWHV WKH LQLWLDO VWDWH
DQG WLPHSHULRG W DIWHU WKH WHFKQRORJLFDO DQGHFR-
QRPLFFKDQJHVDUHVWXGLHGWKHQLQWLPHSHULRGWD
VLPSOHVFHQDULRPD\EHGHÀQHGZKHUHDVLQWLPHSH-
ULRG W D QHWZRUN VFHQDULR RI QHWZRUNLQJ WKH VXSSO\
DQGGHPDQGFDQEHIRXQG
,Q DQ DVVXPHG RIÀFH EXLOGLQJ LQ WLPH W WKHUH
LV RQH FRPSDQ\ZLWK D KXQGUHG RIÀFHV IURP8U to 








WLPH FDUJR IURP WKHLU VXSSOLHUV WKDW DUH DOO GLIIHUHQW
DQG GHVLJQDWHG E\ QXPEHUV IURP ' WR ' ,W LV
DOVRDVVXPHGWKDWWKHRUGHUHGFDUJRZLOOEHGHOLYHUHG
E\ WKH VXSSOLHUV DW WKH VDPH WLPH XVLQJ VPDOO YH-
KLFOHVRFFXS\LQJDWRWDODUHDRI'S'S'S'S 











,Q WKLV FDVH WKLV LV  WLPHV  QDPHO\ 'Sn [
 'S   SRQGHU RI WKH GLIIHUHQFH LQ WKH RFFX-
























Figure 1 - Simple distribution model
7KHGHOLYHU\DFFRUGLQJ WR WKLVRUGHUDVPRGHO UH-





GHOLYHU\ RI FDUJR 7KH UHPDLQLQJ URDGVSDFH DFFHVV
URDGSDUNLQJ VSDFHHWF DW WKHPRPHQWRIGHOLYHU\
UHPDLQXQRFFXSLHG




KXQGUHG VPDOO FRPSDQLHV GHVLJQDWHG IURP SYW to 
SYW:KLFKPRVWLPSRUWDQWWHFKQRORJLFDODQGFDSL-
WDOFKDQJHLVWKHHVVHQWLDODVVXPSWLRQIRUWKLVPRGHO"
7KH GHYHORSPHQW RI WHOHFRPPXQLFDWLRQ DQG LQ-
IRUPDWLRQ VFLHQFHVKDVHQDEOHGQHWZRUNLQJRI VPDOO
FRPSDQLHVVRWKDWWRGD\DFRPSDQ\ZLWKDVLQJOHHP-
SOR\HH FDQ IXQFWLRQ VXFFHVVIXOO\ ZRUNLQJ QHWZRUNHG




WDQFH RI KXQGUHGV RI NLORPHWUHV RQH IURP DQRWKHU









































,I WKLV IRUPXOD LV DSSOLHG LQ FDOFXODWLQJ WKH URDG
FRQJHVWLRQ LQ FDVH RI JRLQJ WR VKRSSLQJ FHQWUHV E\









WKHDUHDRI WKHRFFXSLHG URDG LV WKHVDPHDV LQ WKH
SUHYLRXV H[DPSOH 7KH UDWLR RI SDVVHQJHUV KHUH ZLOO
EH ZKLFKPHDQVWKDWEXVSDVVHQJHUVZRXOG









PRGHO WKH FRQJHVWLRQ RI URDGVDQGSDUNLQJ XQORDG-
LQJ VSDFHDIWHU WKH WHFKQRORJLFDO FKDQJHV WHOHFRP-
PXQLFDWLRQVFRPSXWHULVDWLRQFKDQJHVLQWKHTXDOLW\
DQG DYDLODELOLW\ RI YHKLFOHV HWF KDV QRZ LQFUHDVHG
PRUH WKDQ WLPHVFRQVLGHULQJFDUJRGHOLYHU\DQG















QRPLFFKDQJHVFDQEHSXW LQWR UHODWLRQ WR WKH UHVXOW




RIVSDFH ZLWKRXWDQ\YHKLFOHRU;SY  WKURXJK WKH
DYDLODELOLW\RIVSDFHFRQVLGHULQJ WKHDUHDRI URDGYH-
KLFOHVLQDQDVVXPHGFLW\DWDQDVVXPHGPRPHQWRI






FRVWVSHUSURGXFWXQLW DQG WKXV LQFUHDVLQJ WKH FRP-
SHWLWLYHQHVV $V FRXQWHUEDODQFH WR SURGXFWLRQ FRQ-
FHQWUDWLRQ LQPXOWLQDWLRQDOFRPSDQLHV WKDWGRPLQDWH











7KH RSWLPLVDWLRQ RI ORJLVWLF DFWLYLWLHV LQ D FHUWDLQ
VSDFHE\XQLI\LQJWKHORJLVWLFGHPDQGVRIVPDOOVFDOH
FRPSDQLHV LQ SODQQLQJ WKH ORJLVWLF DQG GLVWULEXWLRQ
SURFHVVHVLVWKHDQVZHUWRWKHHYHULQFUHDVLQJQXPEHU
RIGHPDQGV IRU HYHUGHFUHDVLQJTXDQWLW\DQG YDOXHV
RIJRRGVSHUGHOLYHU\)RUVPDOOVFDOHHQWHUSULVHVZLWK
VPDOO RUGHUV WRKDYHSRVLWLYH UHVXOWV LQEXVLQHVVRS-
HUDWLRQV DQG WR EH FRPSHWLWLYH RQ WKHPDUNHW SODQ-
QLQJ DQG XQLÀFDWLRQ RI WKH ORJLVWLF DQG GLVWULEXWLRQ
SURFHVVHVZLWK RWKHU VPDOO HQWHUSULVHV LV QHFHVVDU\


















5D]YRM LQIRUPDWLÿNLK L WHOHNRPXQLNDFLMVNLK WHKQR
ORJLMD L]D]LYD SRUHG XEU]DQMD SURPHWD LQIRUPDFLMD
SRYHýDQH HÀNDVQRVWL QD WUæLäWX L GUXJLK SRVORYQLK
SURPMHQD WDNRĀHU L VPDQMHQMH EURMD ]DSRVOHQLK X
WYUWNDPD3ULPMHQRPQRYLK LQIRUPDWLÿNLK L WHOHNRPX-












NDR YDæQRJ ÿLPEHQLND L]UDÿXQDYDQMD SRVORYQH HÀ-
NDVQRVWL3ULPMHQRPPRGHOD L] UDGDPRJXýH MHSRW-
YUGLWL WYUGQMX R SRYHýDQMX ]DJXäHQRVWL SURPHWD NDR
SRVOMHGLFH WHKQRORäNRJ UD]YRMD L LVWDNQXWLSRWUHEX]D
UMHäHQMHPXREOLNXORJLVWLÿNRGLVWULEXFLMVNLKFHQWDUD]D
PDODLVUHGQMDSRGX]HýD7YUWNHNRMHQXGHORJLVWLÿNR
GLVWULEXFLMVNH XVOXJH PRJX SRVWDWL FHQWUL ]D PDOD L
VUHGQMDSRGX]HýD WH WDNRSRQXGLWL UMHäHQMHNRMLPVH
]DGUæDYD EU]LQD L HÀNDVQRVW D L]EMHJDYDMX WURäNRYL
]DJXäHQMDLNDäQMHQMD
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QRORJ\ RI 5RDG 7UDQVSRUW )DFXOW\ RI 7UDQVSRUW DQG
7UDIÀF6FLHQFHV=DJUHES
 ,ELGHPS
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LQ ,QWHUQDWLRQDO &RQIHUHQFH ´,QYHVWPHQW 6WUDWHJLHV
DQG0DQDJHPHQWRI&RQVWUXFWLRQµX6RFLHW\RI&URD-
WLDQ&RQVWUXFWLRQ0DQDJHUV%ULMXQL=DJUHE
>@ 3HWDU 6 5HVWUXNWXULUDQMH JRVSRGDUVWYD L LQYHVWLFL








YDWLRQV X /DQJH 6LHJIULHG DQG -DGUDQND ãYDUF HG
´&RQFHSWXDO $SSURDFKHV IRU DQ ,QGXVWU\5HODWHG 3UR-
PRWLRQRI5HVHDUFKDQG'HYHORSPHQWLQ&URDWLD:RUN-
VKRS3URFHHGLQJV)UDXQKRIHU,QVWLWXWIU6\VWHPWHFK-
QLNXQG,QQRYDWLRQVIRUVFKXQJ,6,-OLFK
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